Introduction
============

Idiopathic pulmonary fibrosis (IPF) is associated with increased risk of lung cancer. Atypical or dysplastic epithelial changes in pulmonary fibrosis can be involved in lung cancer carcinogenesis[@B1]. Large, population-based cohort studies report an increased incidence of lung cancer in IPF patients compared to normal subjects[@B2],[@B3]. Spontaneous regression (SR) of cancer, defined as a complete or partial disappearance of malignant disease without treatment, is rare[@B4]. SR of lung cancer is extremely rare in general, and especially in patients with non-small cell lung cancer (NSCLC) supervening on IPF. We present a rare case of NSCLC in a patient with IPF whose tumor spontaneously regressed without treatment.

Case Report
===========

A 62-year-old man complaining of dyspnea was referred to our hospital in November 2011. He had a 70 pack-year history of smoking, and a history of diabetes mellitus. Chest computed tomography (CT) revealed a diffuse subpleural reticular pattern and honeycombing in both lungs without mass-like lesions, suggesting IPF ([Figure 1](#F1){ref-type="fig"}).

A follow-up chest CT was performed in May 2012. The image revealed a newly developed, 3.2×2.3 cm, irregular mass widely abutting pleura in the left upper lobe ([Figure 2A](#F2){ref-type="fig"}). The CT also revealed multiple enlarged lymph nodes in the paratracheal, subcarinal, prevascular, subaortic, hilar and supraclavicular areas ([Figure 2B](#F2){ref-type="fig"}). Similarly, 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET) showed multiple lymph node enlargements with increased FDG uptake in the hilar, subcarinal, paratracheal, subaortic, prevascular and supraclavicular areas ([Figure 3](#F3){ref-type="fig"}). Carcinoembryonic antigen was 2.41 ng/mL (normal range, \<5.0) and cytokeratin 19 fragment was 7.58 ng/mL (normal, \<3.3). Endobronchial ultrasound-guided transbronchial needle aspiration and CT-guided fine needle biopsy in June 2012 revealed no malignancy in the left upper lobe tumor, but metastatic NSCLC in a subcarinal lymph node, a right lower paratracheal lymph node, and a left lower paratracheal lymph node ([Figure 4](#F4){ref-type="fig"}). Other metastatic work-up including brain magnetic resonance imaging and whole body bone scan was negative. Consequently, the patient was diagnosed with NSCLC (T2N3M0, stage IIIC). The patient declined palliative chemotherapy, and was discharged from the hospital without treatment.

A follow-up outpatient chest CT was performed in October 2012. This image revealed the disappearance of the primary tumor in the subpleural area of the left upper lobe, and a marked decrease in the size of the multiple metastatic lymph nodes in the hilar, subcarinal, paratracheal, subaortic, prevascular and supraclavicular areas ([Figure 5](#F5){ref-type="fig"}). Follow-up chest CT in January 2013 showed no significant change in primary tumor or metastatic lymph nodes.

Discussion
==========

IPF is a well-known risk factor for lung cancer[@B2],[@B3]. Lung cancer treatment in IPF patients is difficult because they have a high mortality rate after surgery or chemotherapy[@B5]. Cole and Everson[@B4] defined SR of cancer as complete or partial disappearance of disease without anticancer treatment. Although cancer SR has been documented for several types of malignancies, it is extremely rare for lung cancer. In Korea, only three cases of SR of lung cancer have been reported[@B6]-[@B8].

The biological mechanisms of SR remain unclear. Possible mechanisms include apoptosis, immunological response, differentiations, hormone, angiogenesis inhibition, telomerase inhibition, and psychoneuroimmunological response[@B9]. In lung cancer, the immunologic response is the most reasonable mechanism for SR. Moriyama et al.[@B10] reported that HLA class I antigen and CD8-positive lymphocytes are increased in lung cancer tissue, and suggested that these lymphocytes might be cytotoxic to tumor cells. Nakamura et al.[@B11] similarly suggested that immunological response to specific antigens such as NY-ESO-1 is a possible mechanism of SR in lung cancer. Pujol et al.[@B12] reported that anti-Hu antibody syndrome is associated with SR of NSCLC.

A limitation of this case is that we failed to find evidence of malignancy in the left upper lobe tumor, but only in the mediastinal lymph nodes. However, the cell type was metastatic NSCLC and there was no abnormal lesions other then the left upper lobe tumor and enlarged mediastinal lymph nodes on PET-CT. We also found that the immunohistochemical staining for thyroid transcription factor-1 was positive in the mediastinal lymph nodes.

The patient refused treatment for lung cancer or IPF. We have performed regular, outpatient follow-up of this patient and no evidence of recurrence has been found by chest CT through January 2013. The cause of tumor remission remains unknown. We propose that immunological response might have led to tumor reduction. Further studies are necessary to explain the association between SR of lung cancer and IPF.

To the best of our knowledge, this is the first report of a complete remission of NSCLC in a patient with IPF. SR of lung cancer is extremely rare and its mechanism remains unclear. More research is needed to explain this unusual phenomenon.

![Chest computed tomography in October 2011 showing a diffuse subpleural reticular pattern and honeycomb appearance.](trd-75-214-g001){#F1}

![(A) Chest computed tomography (CT) in May 2012 showing a 3.2×2.3 cm mass in the left upper lobe. (B) The same CT showing enlargement of multiple mediastinal lymph nodes.](trd-75-214-g002){#F2}

![Positron emission tomography showing enlargement of multiple lymph nodes with increased 18F-fluorodeoxyglucose uptake in the hilar, subcarinal, paratracheal, subaortic, prevascular, and supraclavicular areas, suggesting lymph node metastasis.](trd-75-214-g003){#F3}

![(A) Biopsy specimen from the right lower paratracheal lymph node showing metastatic and poorly differentiated non-small cell carcinoma (H&E stain, ×200). (B) Immunohistochemical stain of the right lower paratracheal lymph node showing positive staining for thyroid transcription factor-1 (×200).](trd-75-214-g004){#F4}

![(A) Follow-up chest computed tomography (CT) in October 2012 shows the disappearance of the primary tumor in the subpleural area of the left upper lobe. (B) The same CT shows a marked decrease in the size of the multiple metastatic lymph nodes in the hilar, subcarinal, paratracheal, subaortic, prevascular and supraclavicular areas.](trd-75-214-g005){#F5}
